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1.1 INTRODUCTION 
 
Generally, in a line following robot as shown in Figure 1.1, IR sensor is used 
for the robot to detect the line either white or black. The line can either be black on a 
white surface and white on a black surface. The sensors are installed at the bottom of 
a front part of the robot. Multiple IR sensors are needed in order to get a more 
accurate output. 
The IR sensors come with pair that is a receiver and also a transmitter, we 
called it Tx and Rexford this application, the transmitter and the receiver is placed 
near to each other to make it easier to detect the line. 
When the IR sensor is supplied with certain voltage, the transmitter will 
transmit the infrared ray. Receiver will receive it. It is usually use to detect an object 
and also to detect a line on a surface. 
 
Figure 1.1: Line Following Robot 
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1.2 THEORY 
The basic principle of IR sensor is it consists of two diodes that one acts as a 
transmitter and the other one is a receiver, shown in Figure 1.2.  The robot sense the 
white line if the receiver receives the reflection ray. If the robot cannot receive it, it 
is on a black line. 
 
Figure 1.2 : IR sensor(receiver and transmitter) 
 
The IR  sensor works by measuring the amount of light that is reflected into 
the receiver. It is advised to well shield the IR sensor from ambient light because the 
surrounding light would also affect  the  reading. 
 
 
Figure 1.3 : Three sensors line follow 
 
Figure 1.3 shows the three sensors used to detect the black line. If  the sensor 
is on the black line, the analog reading will be converted  into 0.If  the sensor detect 
white line, the analog  reading will convert the value into 1.This is the basic 
understanding of using IR sensor for line following robot. 
 
1.3 LITERATURE REVIEW 
The important things when using this sensor to detect line is the attachment 
of the sensor to the robot. The sensors need to be attaching in the range of 2mm-
3mm  high from the ground surface. The distance between each sensor is depending 
on the line width. 
For this project, eight sensors have been used in order to get a more accurate 
data of sensing the line because the line has many patterns (Figure 1.4-1.6). 
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Figure 1.4 : Sensor location attachment 
 
 
 
Figure 1.5: Path design 1 
 
 
 
Figure 1.6 : Path design 2 
 
IR sensor is an analog sensor that gives analog reading, To make the robot 
can sense the line effectively, the analog signal must be converted into digital signal. 
It can be done using analog to digital converter(ADC). 
LM324 is used in this project as shown in figure 1.7. Two LM324 is needed 
to support eight sensors. Good sensors will have near zero resistance in the presence 
of the ray and high resistance in the absence of the ray. 
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Figure 1.7 : Schematic of diode sensor 
 
1.4 THE RESULTS OUTCOME AND CONTRIBUTIONS 
From the paper, it says that the robot performance is enough capable. It can 
follow any curve nd cycle. Basically, when the sensor detects a black line it gives 
high analog value /when the sensor detects a white line, it gives low analog value. It 
is more effective to convert the analog value into digital value IR sensor also can be 
used for other applications. For example, it can be used to detect an object. The 
receiver will receive the reflected ray if it senses an object. If not, it will not receive 
the reflected ray. 
 
1.5 CONCLUSION AND DISCUSSION 
In conclusion, the concept line following robot is very useful. The automated 
guided vehicle(AGV)  that is recently used in industry used the concept of line 
follow. It is used to pick up things and send it to other places within the factory. A 
path of black line need to be designed for the AGV. 
Besides IR sensors, there are also other sensor that can be used to detect line 
that is magnetic sensor .Magnetic sensor is better than IR sensor but it is much 
costly compared to IR sensor. 
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